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(54) POSITIVE TYPE RESIST COMPOSITION 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a positive type resist composition having such good 
performance as not to cause development defects and good line edge roughness, 
SOLUTION: In the positive type resist composition containing (A) a compound which generates 
an acid when irradiated with active light or radiation, (B) a resin which is decomposed by the 
action of the acid and increases its solubility in an alkali developing solution, (C) an organic 
basic compound and (D) a fluorine- and/or silicon-containing surfactant, the resin (B) contains 
a hydroxystyrene/t-buty! acryiate copolymer (generally called ESCAP) and a copolymer 
obtained by introducing a styrene unit into ESCAP. 
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fcfc^d) h**-TSl«Jig-CfcS. i«WIB (ADC 

( I ) #4 0—9 O^E/I// ifS 10^50-80^/1/ 

ittKL<ii6o-8o^%tfci.. mm (A 

1 ) t*J(t4«BftJWa (ID <D^m±5~~ 5 0^ 
#?SL<(il 0M5t/^ 5efcW4t<(il 0 

[0070] *0|«^yai/y^ h«jSSrt=tStvt, 

ffiffl^^ffiBi ( a 2 > ii«jt*e ( i ) tftitmci 

(ID Hfc:«neHK3S (in) T*3*L4»Sft*fl[ 

(pit. din fcfc^-s ) zirthwagrc 

i U flfiMMS ( I ) ^'4 0-9 0^%, 

4fiL<l45 0-8 0t/l/%, JSfcif* L<«±6 0- 8 

o^)v%x°hh* mm (A2 ) (cjo(t?,«jt*f4 (in 

(OMi(±5-5 0^%, L<ii 1 0— 4 5^/1- 

%. setoff* l<j4i o-4 o±)v%z'fo&« mm (a 
2 ) ttswiflBtJua din co***(± 1-30^ 



2 5*:)V%Z'h&. 

[0071] ^.wm ( b ) mm*. ti(Ai) km 
m ( a 2 ) wire**. «Hii (a 1 > tmm 

(A2 ) Offifflit* (Wig (Al ) /Mm (A2 ) ) (4 
=EMtX\ 1R1/9 9-9 9/K HiL<li5/9 

5 — 9 5/5. ItifiKlil 0/9 0 — 90/10 

*% B J^fSII (A1)W(A2) liWlfll 

[0072] wc&mvm>m*m-&WBa<?>mmw% 

*fl(Mw)ll 2, 0 0 0—300, OOO^iEH 
Z-fo & i t £ L ^ . 2 , 0 0 0 *SrC(i*B3e»<0 
Jl«(cJ:DMMD/S s y^<. 3 0 0, 0 0 0£jg;i£i: 

[00 73 ] irc4M!ll,»4***^-4«il»irtME 
(S*¥^/i/iSt¥i^^*) (4. 1. 0-5. 0 
*>*H!Wff4 t \,\ flttflfctf 5 . 0 £j@;t £ JJUfcfj** 

[0074] ttz. ^mm^jm.v=jx vm&smm 

m (B) {4. 2WHJJLhi&^fC«fflUT«>J:V\ 8U1 
(B) <7)i£fflM<±. ^yll/yXNM^lS (» 
M£l&<) »fcLT4 0-9 9li%. ff£L<{4 

6 0 — 9 8Sl%?Sb4. 

[00 7 5] ha^ftli, ±IE# 

0 5//m— 0. 2umWS.CD7 j ^¥—Zif Ei i&-t&c\k 

iz£^xmm.tLzmm$ti&* zzz-mmztthmm 

;wr-feT— K y^n^tyy, 2-^^yy, t 
a b u y y ij r? — /i^ y y> x — . roti/> y 

y n — /[^E y y -r /PT-b -f — h . 7ot Q I/y^' 
y 3— ;R/^f^x- ^/^af^-Jt— h . TnbP 
y y y 3 -;^yxf/n-f^7-fef- h , 3-yt- 
^fy/ne^-yl^f/k, 3-xhJf>-7°nb°^-yKx 

7nW, ^f/MV^Why, ilxf/l/. SB? 

'JK>\ N, N-yyf/^A7SK, r-/fP7 
yh>\ N, N-yyf/l/7tN7SF, TnKWtf 

ztLhnmMizmmh L<\m^fo^xmv^htiz, « 
mnm^mm^m^vt, mf^^m^m-t s tub 
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[0076] $ ^K^^O^'Ml^X HlfiJcf^i:. 
* 1 0 0ppbmT^ffi«LTt3<<It* i ifiLV> o <r 

[0077] JJEsKS^P^ hfflitWOHJBiMa, ± 
KffiSPJ fc M ffi UE&toWBL tLX. 3-40 9@mt& 
Ztfim±L\<\ i. 0*?iL<Ji5-3 0%. 
L<Ji7~2 0%-C^-Sc 

[oo7s] c 3 ] (o ^mtm&t^m 

^WffiLH. Wfc, TIB (A) ~ (E) ^ffiit^* 

[0079] 
[ft2 8] 

i^-N-H 252 — (A) 

[0 0 80] ri? s R 25( >, R 251 fcctf-'R. 2 52 {J;, |§J 

*»ici~6«Tsyr^^a. m«s i~6<7) 

[0081 ] 
[ft2 9] 

I I 

— N — C— N — — ( B ) 



=C— N=C— --- (C) 

I I 

=C -N- -- ( D ) 

R 254 R »5 

H 553 -C — N— C — R - - (E) 



[0082] R 253 . R 254 N R 255 i3j;t/R 256 

[0083] i Lwft-^ftji, M*tr^r*R-f[^- 

se-HRic (vi) "cas^-ft^ftj&w^*. 

[0084] 
[«0] 




(VI) 



[0 08 5] 5$ (VI) cf. Y, W{±. #*«dJr£, 

^^'ftf^tili. Kfc, — ®s£ (vi) -c^SftS 

4. 

[0086] 
[l*fc3 1 ] 
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eg co 

(VI-1) (VI-7.) 
H 

(Vl-5) (VI-6) 

[ o o 8 7 ] ±!a<59*T*£>. i, s-yr^fbv^u 

[5. 4. 0]^yf*-7-xy, 1, 5-y7fb' 
y?n(4. 3. 0 ] y^- 5 -x^»i U\ 
[0088] —i^^KR^i^ft^^aSJR^S 

oaw«a^PW**tfft^*fc L<i4r/^^rs y* 
sye>jy>, ami> L<tt*li^7S/7/^;i/b o 

7y-/«, 7'J-;my*. -bni, * 
[0 0 89] WtffiLVvft^fljfcLT. 7T—isV, 

1, l-y^f/i/^-y^, i,i,3, 3, -fb 

=7*^)V?T~-Jy , 2-7S/t»J^ 3-7S7 

b°u>>> s 4-rsyb'jyX 2-yy^rsyb° 

USy>\ 4-yyf;l/7Sy t'Jyy, 2-S^fVkT 

syeyyy, 2- (7Sy^f;H b o y^>\ 2 -r 

2-rsy-4-y^b° 
>jyy, 2-r$y-5-y^b°yy>\ 2-75/ 

-6-^f^b°iJyX 3-7Syxf;kb°iJyy, 4 
-7S7xf;l/t°yy>, 3-7iybayyX b^. 
5^y. N- ( 2-7$yxf;l/) b°^:y>\ N- 
(2-7S/xf;l.) hX)Jy>, 4-757-2, 

2, 6, e-fh^^f^K^y^ 
b^US^y. 2->fS/bxyy>, 1- (2-75/ 
X?7t0 h°n'Jy>, h c 7VWk 3-757-5-^ 
^;kb°^V— ;K 5-7Sy-3-^f;k-l-p-b 
>J^t7VwP, b°7yX 2- (7Sy^f/P) ~5 




i 

Ms 

(VI-3) (VI-4) 




(VI-7) (VI-9) 



yy, 3-t5Vy>\ N-rs/W7tuy, n- 
[0090] fliesec-^ii, 

m&Z'fo 4 M4 2 «l2Lkifi»-&**irTffl^ Sit 

8tf>fflE*#*aB*fcL,T, iffifo. 001-1011 
%, #?*L<f40. 0 1-51i%ti5S. 0. 00 1 

ht&YK -77. 1 0M*%^i@i.4t^JKffiT^*S 

[00 9 1 ] C4D (D) 7«y**atf/Xli^'J3V 

IWJtLt. {4^^8862-36663^-, |3f61-22674 
6f\ |5|61-226745-^. |SJ62-170950-*|-, R63-3454(H!\ 
=HtIHT7-230165^-, |5]8-62834^. |3|9-54432-§-. H9-59 
88-f-. 7fcHWfl : 5405720*|\ |W15360692-^. 115529881 
-*5\ 115296330-f-. 115436098-f-. [s]5576143-§\ H52945 
ll-§\ H5824451#t=aea<?5*WaStSH!ltW 4<= 

[00 92] ffifflf^ 4HJffi^fflvgttMt LT . Mi. 
{fX7h-yTEF301. EF303. (WRffl-fttfi <#)«), 70 
5-KFC430, 431«£*xy-XA0l*>SSh «'7T7 
?F171, F173, F176. F189. R08 (^B^M >df (tfc) 
&) , tf-7c?yS-382. SC101. 102. 103, 104, 10 
5, 106 (Mfil^ (*) H) . M3>fV^S-3 6 6 ( h 

U a ySW1W8H©W£ W 4 i t 4 . & tz^) ~> 
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[0093] zti^^mmm^m^m.it. 
mm^^mm^mmt lt. aso . 001 mm.% 
-2ii%, ff4L<iio. o ima.%— im&%T$> 
ft. zix^co^n~&vmMm&Tmi)uLTi> & 

[0094] JJEOflSfcteffl-T £ £ £ OT^ ft^ffivS'K 

y^ iyx^lyy-te^/bx— -r/K tf ] J **ri/^j-l/> 
JtVA /bx— f-zb^rK 'J ^ i'Xfl/ y T/b^/bx— 
7Vbffi. ijfij^yifu^^f^i/- /bx— -r 

*° y ^ yx^-y y r/b^/br 'J /bx-ryWS. # y * 

5 7^— b. y;bb '^ytyxfTi'- b . y;bbyy^E 
yj+i^x— b. y/pb'yyb y^x— b. y/pb'yy 
b u xfri/-bf(?)y^t^ yJiafl#i?xxfyM®. # 
y yxfi/ y y ;i-by y ^ y y y y- b . *° U 
yxf y y y ;b t* y y y ; w 5 -r - b . # V y x 

fi/yy^t7ytyxfri/-h, ^u^yxfp 
yy;i/t7 y b y ^b-x— b . *° y ^ yxfby y/b 
by y b ijXfTb- b^co^ D ^yifl/yy /bb' 

{±, *m$cr>m.&m*cDm&<fti o osaassfct) , a 

[0095] < ( E ) *^fl^jSM^>#&HJ§<^ji?>? 

•t&it&BK?* b^-x). ig&i&iZitiz.bifiT* 

ft. 

[0096] ^WM^'JmWJX httjSSfcfcffifflT* 
4»*MI«HM«fljh-ft^«i: LTJ2. Miff, HIf5 
- 1 3 4 4 1 5-^, WBIPF6 - 5 1 5 1 9-^&i: ICfEift 

ft. 

[0097] *3ft^sK5^v^ hajeftttfffl-r* 

ft^TIl^ LT(i. ««PP4 -212960^. 
8-262720 -f", EfelWtff 7 354 22f, Rfflft 

fH 1 6 s 7 3#. mmm*4 39371^ xmitiR 

5 8 4 6 6 9 0^-iaacO-fk^, ftttWfcttT^tl'K 
^ ( 2 -Xf-;PA.df y/b) . g,|#ln-My/K 7 
y^ffii^-n-^-y^, 7y;b|giy-n-yf-;b, 7 

y/H^yy'/p- n-y-?-/K y'b Knrb'if^y^ 

[0098] 3fsf|HJ-CffifflT# &a«k«fc*«-4*»tt 



4345f, WHPP4-2 1 7251f, #if7-l 
8 1 680^-. WBPP8-2 1 1 5 9 7^ *IH#lt5 
6 8 8 6 2 8-f-. m 5 9 7 2 5 5 9 WieiS^* 0 'J b b' 
o^y^^'W^#l. 1, 1-t'X (4-tKD^f 
y7xx;H y^n^tV, 4,4- (a-yf;K 
Vy'Jfy) h'X7iy-/K «, ce' , a" - b 'J X 
(4-b b*a^^7xx;b) - 1 , 3, 5-by-fVT 
ottKy-fe'y, «, a' , a" -bU-X (4-bb'a 
Jfy7ix;K - l -x^/b-4— -f yynt/b^y-fe* 
y. 1, 2, 2-h'JX (hFn=Jfy7xX;|/) 7nA" 
y. 1, 1, 2-b'JX(3, 5-y7f;H4-bb' 
D^y7i-;H 77°n^°y. 2, 2, 5, 5-T-by^ 
x (4-tFnJfy7ix;i/)^ty 1, 2— rb 
(4-tKnJry7iX;l-)x^y, 1, 1. 3 

-bux (tKo^y7i-iK yyy. ^5 c«, 

a, a' , a' --rby^fX (4-tFO^y7iX 
;M ] -df yUyf tOMI^'J b Kn^yft^ff 

3itfcfflv^*tft. -tf-y^bSL yy^y-^i, 
7 x y -/ix7 y y y ^ if o^ffiiBSl i> ffl v ^ft ; 

^ ft ^^5-1 81 263f, H7-92 

6 8 O-^-iatlcOX/b^yr 5 F-ffc&ftk ^fW¥4 - 2 4 
8554^-, 1315-181279-^. |5l7-92679 

^■iett<50^;b^y®^*;b^"yKii7KJHj. atmiBT 1 

1-1 5 3 86 9^-IEK^yb bndfiyXf-^ySfflH 

i;tfor;b^ u i»r»tt«iifcisan'?s ft . 
[0099] *%BB-c«fflt •# hWMtcwmt txirn 
mkfmvummk?w& ft . mm^zi^-! >vj xo 

-#101. ^;Hxa-# 103. ^--f;Pbyy# 
312. ^--f/i-yy-yBG. ^--<;by;b-Bos, ^ 
A)V7)V— #6 o 3. ^;i/77?by. jr-oi-yy 

-yyBS. ^;!777yT-5 0 5 (liLh^yxyb 

it^x^ft^ttM) . ?yx^ytb7h (ci 

4 2 5 5 5 ) . y^/WNM^lyy b (C I 4 2 5 3 

5 ) . D-rS y B ( C I 4 5 1 7 0 B ) , -Z^fjA b 

yy— y ( c i 4 2 0 0 0 ) . y-^i^yy^- ( c 1 5 
2 0 15) m^mth Z. t ^'TS ft „ 

[0100] s^tc. *mi0MimM±. *m¥7 - 

28247f, B^1H#It6 1 6 2 5 8#. *rotft5 5 

2 5 4 4 3-^-. 1 27 700f, gtffl#lt7 

6 2 2 0 7-^-. *ffi|!|tit 5783 3 5 4-^IEtlory^ 
xryAi*. f l^f/lTytx^h b 

n^yb. f 17-n-ywytx^tFnJfy 

b . ^y y^t^jn-c§ ft t . mm^ 5-23270 

6-f-. [16-1 183 5^. PI6-24 2 6 0 6-f-. m 
6-266 1 0 0-f". |5|7-333851-^. N7-3 

3 3844f. *H#fF 5 6 6 3 0 3 5-§\ gtffl#lt6 

7 7 7 8 8#tE»«lt*(c«t OfflHfeWST-rSfl;^- 

* b^.-X) grgsjD-tft Z t i>T% ft . 

[ 0 1 0 1 ] set:, riet^f ft ± 3 %ttitm!m\*m 

ML. ffiffl^-ft^K^^J^'tKJR^^^V^^hJ; D 
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p, p ' -f b7^f;i^y'7S A//7i7 
>\ p, p ' -f h5xf^xf^7S y\yV7iy 
>\ 2-?nnf^t>b>, T^hny. 9-xh 
Jfy7yh7-fey, 7Vb5-fey, tvy, ^'Ji/y, 
7iyf7y>, ^vy^, u i^j-py^,. <y 

777b>. -feb77t>-T. 9, 10-y'7i-^ 

7vh7^y, 9-7;wyy, 7-tf7x/y, ? 
ifyhk^ 2--hD7;^y, 5-— hor-tr 
t7ry. <yy'^yy, 2-700-4-- bar— 
yy, N-7W- P --hnr- l jy, p--bn 

7-'Jy» ha- 1 — t7^h)VT 

sy, 7yf7^f/y, 2-x^/iyryb 

5^yy, 2-tert-7>;kry h^^y y, 1,2- 
KyX7yx5^fyy, 

1, 9-^y7:7y7ny, ^xyHfyi-r-fe t-y, 1, 

2-t7H7y, 3, 3' -/j;^~;lx-b-X ( 5 , 

7-^ h^y*M-;^7ijy) sy'3D^yfr 
[0102] ^wcom& i mtzmmx'% h^mm^m 

b LT(±. «fgfl¥4 -151 15 6f, 34-1620 
4 0f, i5-197148-f, |5]5-5995^\ H 
6-194834^, 1518-14660 8^-. |sjl 0- 
83079f, BftNttft6 2 2 6 8 2#fcE»*>lfc&«J 

^W^n.. ftffcfWcfi. 2--bn^yy';^;w^ 
— K 2, 5-y-bn^yy^y7n^i/;^;l/^ 
7 — K N-v-^n^s^rv-;l'-4-yf-;l'7j!:— /l-x/P 
*y7S 1, l-y7f^-2-7x-^xf^- 

[0103] *iSK^4£^iJh LTJi, M^l» 5 - 
1 5 8242^ |r|5-15823 9-*§-„ *H#fF5 5 
7 6 14 3-^t=Ktt*>ft:£»**f 6 - t 4 . 

[0104] *i&hjc7) » cox o &R s J*&.\s s J*. brnm^i 

mtO. 2-4. Ovmifitfr* U\ *5MHttJ^T 

figffl-r ft i h . mz v =jx b ±miz%.%m±m 
[0105] ly'jxvnfmb Lxmv->htiz>mm± 



VDgg, XA- 7 7 U y ^H^Oigffi^^S t -t ft . 
^MK%m±mb LTJ±, W*tr*S&¥7 - 6 9 6 1 1 

»&>65r4 X&Rffi 5 2 9 4 6 8 O^tBttWii 

*vw >mm.-&fab =jr^ymmM<DK!m. m 

m¥6 - 1 18 6 3 1 #ffitttf5MB^>f >^-t>fD 
5 5 yiWRSBSHW***^-* i Wffl¥6 - 1 
18 6 5 6-9S*w;&/W*ylHS4:Xj|ttf ^StPR^* 

f8-87 1 1 ;W7Syt^y7 
7x7 y^Wffl\frt>%:h i><0. - 1 7950 

9 -^fea^* y t"x^T/l^-/y®flgtffi#^ i^MS- 
^DLf^^l^W^ftft. ifc. fflftKIffi&itJlh 
LT. 7" 'J a— 7— lM"xy.XittgCDDUV3 OyiJ- 
X4\ DUV-40y'J-X, y71/-tl«AR- 

2. ar-3, AR-5w^mcD^M%.mm±mzm 

[0106] ±m,ssx b-m^mmmwM^m^mm 
tztitmzti&to*mx. («: ^uay/-iwfc^U3 

s i 1 1 «t o SM+xvi/?, b^?-y*n& i 

^it'STfeti: LTi±, *?4L<{±15 0 
nm-2 5 0 n m^jfe^O^TS) ft . flftWttt, K r 
FXdfyVl/-f- ( 24 8nm) N ArFX^fyVl/ 
— !f- { 1 9 3 nm) , F 2 Xdf^-Vl— if- (15 7 

nm) , xi. mTt-j±m&mf $>ti. ^wnx-im 

[;KrFi^y7Wf-5; StK^M k T ft 

[0107] ^aHcoffiBg^tfflv^nft^Mfc LT 
« . h ij <7 A , 7KSlt^? U *7 A , lit h U <7 

a. y-^fiS^b'J^A. ^^^>fBW-M;^A. 7yt 
-rTk^coisST;^ Uffl. xwsy, n-rnt" 

jVT^ymcoW,— T$.yM. y*xf;17Sy, v-n- 
7"f;l/7Syf«S77SyI, h>Jxf;l/7Sy, 7 
f;i/yxf^7 5 v^m^r 5 yHB. ^ f-;i-x^ y 

f h^Wy^At Fndfy-F. rh7 
xWyt-WhHn^fyF, h^f^hKn^f 
yxf;l/7y^x7At Kn^y- K^O^EiRry^x 

;^Utt*j»?il*flfffl^4;i:3fii»-C#ft. St, ±IBT 
^/7 Utt*»?ilfcr^3-;HW, fWSttl^lSfi 

tWK<^H««, Witf m±y * tvj**— u ytsoH p 

RD-4 0 2, -4 0 2Z^^H^;ti J tH. 

[oios] 3efc*>f 3r^tt5HB?sffinaiv»>f ^yft 
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& s mimz hmwtt zm^tz o , 

[0109] 

mmm ^mizmmizk'ixmzmikmz 
wm-t 1 1\ ^mmmT?mmmizm%.z ti&%> cox 

[0110] 1 ( a - 1 <D^m 

p-h"-^7x7-;l/84. lg s t -7>;K7*? U U 

-h3 8. 5g*y^t^i 5 0gtjffl»t, intra 

HMS^ALt. 2, 2' -rv'fx^/SK^ 
1^6 . 9 1 g*ifiJnU Ssf^arrM^aE* 7 5°Cfc 

16 1 JtM^'J^— a-l7^P,a-6 0DsSE 



i&a -ci&ai r-fe h y i 5 o g ^ssjn u-c«sea^a 
p-t-;L-7i7-/i/: t-y-f-^r^yu-hto 

ffiJ&ttW 6 8:32 T£>ofc. Mwli 12,00 
0, #ffcjg (Mw/Mn) J42. 6?*oit. 
[0111] £-j£«-2 ( a-2-a-6«5M) 
±IE-ir)^M a — l cop — t'-juy x s—ju/ t - t^/p 
r ? y i— b <oft*> o fcTtasi i tc^-r^ y v- ( {±3= 

mcoir&Tim^ y a - 2 — a - 6 1 »*: . 

[0112] 
[SI] 





- 

Cities) 




Mw 


Mw/Mn 


a-1 


84.1g/38.5g 


68 : 32 


12,000 


2.6 


a-2 


72.1g/51.3g 


57:43 


13,800 


2.7 


^-3 


^r*>JU7£'JU— K 84.1 g / 50.5g 


69:31 


9,700 


25 


s-4 


TC? 1 J U -h 84.1 g / 1 0.4g / 25.6g 


67 : 1 1 : 22 


13 T 100 


2.7 


a-5 


t-^+;u7->u u— h 84.ig / 1 e.Og / 25.6g 


69:10:21 


14,100 


2.8 


a-6 


/t-^;U7^iJLx— h /2.U / 1 6.2s / 38.5g 


57:12:31 


17,500 


2.9 



[0 113] 9, 

3-;i/ty^if ;p-x-f ;t/7-fef - b ) com. 

^mSit^^mul. 0. 2/xmi7)7 -f/l^-TZPii 
LXVz/X Hmmi^Ltz ( P GME ADttfttf8 g 



fc, HWSttSlfi, h£#=t*f LT, 2 0 0 p p 

[0114] 
C*2] 
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3t2 







mm A2 








1 


a-1 (tOg) 


«-4 C0.6g) 


H-1 (0.1 Og) 


C-1 (0.005g) 


w-i 


2 


a-1 (0 6b} 


a-5 ( 1 Oc-) 


: t-1 ft'i 1 






3 


s»-i frkj.ei 

a i vJ.'H-g; 


— R f 1 9a\ 


■ t 1 kUUOgJ 




YV 1 


4 


a -2 (0.4g) 


*■ t y 1 -i-K/ 


r-1 (0 ^c^v y l 


ky ■ \U,UUJ^ 


W-1 

V/ 1 


5 


a-2 (0 5e0 




R-1 (0 1 






6 


a-2 (0.4g) 


a 6 (1 6e) 


B-1 CO 10s} 


/C-2 (O.OQ3g) 


W-1 


7 


a-3 (0.5g) 


a 4 C1.5g} 


B-1 C0.05g) 
/B-2 (0.05g) 


C-1 (0.00 5 g) 
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